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Moisture	 can	 lead	 to	 corrosion	 in	 an	 aircraft,	 and	
altered	 pH	 can	 indicate	 that	 corrosion	 is	 occurring.	
Intelligent	Optical	 Systems	 Inc.	 (IOS),	 of	Torrance,	
California,	 completed	Phase	 I	 and	 II	Small Business 
Innovation Research (SBIR)	 contracts	with	NASA’s	
Langley	Research	Center	to	develop	moisture-	and	pH-

























Intelligent	 Optical	 Systems	 has	 sold	 the	 chemically	
sensitive	 fiber	 optic	 cables	 to	major	 automotive	 and	
aerospace	companies,	who	are	finding	a	variety	of	uses	
for	 the	devices,	 from	 the	original	 corrosive-condition	
monitoring	to	aiding	experimentation	with	nontraditional	
power	sources.	
Commercially	 marketed	 under	 the	 brand	 name	
DICAST	(Distributed	Intrinsic	Chemical	Agent	Sensing	
and	Transmission),	these	unique	continuous-cable	fiber	
optic	 chemical	 sensors	 use	 a	 glass	 core	 coated	with	 a	
permeable	indicator-doped	cladding	to	achieve	chemical	











Chemical-Sensing Cables Detect Potential Threats
The DICAST system combines patented fiber optic cables 
that are chemically sensitive over their entire length, with an 
advanced network architecture for large-scale protection of 
critical assets.
The sensor cables can be deployed in inexpensive alarm 
systems, which alert the user to a change in the chemical 
environment anywhere along the cable, or in sophisticated 
distance-resolved systems to provide detailed profiles of 
chemical concentration versus length.
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as	well	as	chlorine,	hydrogen	sulfide,	and	other	industrial	
compounds.	They	are	currently	designed	to	operate	in	





















the	 cables	 are	 also	 ideal	 for	 collecting	 profiles	 of	
chemical	 agents	 after	 an	 incident	 and	 for	monitoring	
decontamination.	By	setting	up	a	grid	of	cables	over	a	
contaminated	 area,	 response	 and	 clean-up	 crews	 can	
generate	an	accurate	picture	of	the	types,	location,	and	
concentration	of	hazardous	chemicals.	





perimeter.	 Possible	 locations	 that	 could	benefit	 from	
this	 application	 include	 airbases,	 ports,	 high-profile	
government	installations,	and	facilities	that	either	store	
or	destroy	 chemical	warfare	 agents.	According	 to	 the	
company,	the	cables	could	also	be	used	to	create	a	ring	of	
protection	around	large	outdoor	gatherings.	
Industrial	 applications,	 in	 addition	 to	 the	 original	









DICAST cable systems can be used on aircraft for passenger 
cabin protection.
DICAST chemical-sensing fiber optic cables provide complete 
indoor and outdoor protection for large facilities. 
The cable systems can be used for building and structure 
protection, such as in ventilation ducts, stairwells, and 
large open spaces in subways, high-rise buildings, arenas, 
convention centers, and automotive tunnels. 
